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[OBJECT] 

The cleaning method of an efficient immersion 
film which cleans a separation membrane 
apparatus in the condition as it is, and is made 
to recover a penetrating power with an aerobic 
waste water treatment installation. 

Moreover, the recovery of the property of a 
separation membrane is enabled uniformly. It is 
enabled to install the separation membrane to 
immerse, with high density as the other 
objective. 

It makes as a method applicable in such a 
case. 

It is not only novel, but it makes as the 
method which can be corresponded also in 
reconstruction of an existing facility. 

[SUMMARY OF THE INVENTION] 

In an aerobic waste water treatment installation 
which separates a treated water from sludge 
using an immersion film, the membrane 
separation treatment tank which installs a 
separation membrane unit apart from an 
aerobic waste water treatment tank is provided. 
Treated water in a membrane separation 
treatment tank is ejected in the condition of 
installing the separation membrane unit. 

Subsequently, the chemical solution 
containing an oxidizing agent is introduced by 
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hW » l Offtft# 10 -fold quantity or less of the volume ofa 

S^r^L-^Xv^ separation membrane unit in a membrane 

T t AL ?/iEK*iS,/iE separation treatment tank, and a separation 

ft*U tffctfMfti*^** membrane module is immersed. The 

£#ffl-f5 I - «fc 9 #8tfll<£> penetrating power of a separation membrane is 

8ffl«fclU1l£-&3o recovered by ejecting a chemical solution after 

predetermined time passage. 




Treated water 



[CLAIMS] 
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[CLAIM 1] 

A cleaning method of an immersion film, in 
which in an aerobic waste water treatment 
installation which separates a treated water 
from sludge using an immersion film, the 
membrane separation treatment tank which 
installs a separation membrane unit apart from 
an aerobic waste water treatment tank is 
provided. 

When a separation membrane gets dirty soiled, 
treated water in a membrane separation 
treatment tank is ejected in the condition of 
installing the separation membrane. 

Subsequently, the chemical solution 
containing an oxidizing agent is introduced by 
10 -fold quantity or less of the volume of a 
separation membrane unit in a membrane 
separation treatment tank, and a separation 
membrane is immersed. The penetrating power 
of a separation membrane is recovered by 
ejecting a chemical solution after predetermined 
time passage. 
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[CLAIM 2] 

The cleaning method of the immersion film of 
the Claim 1 which neutralises the oxidizing 
agent of a chemical solution using reducer. 

[CLAIM 3] 

The cleaning method of an immersion film 
described in Claim 1 or Claim 2 which stirs a 
chemical solution where a separation 
membrane is immersed to a chemical solution. 



[CLAIM 4] 

A cleaning method of an immersion film 
described in either of Claim 1 to Claims 3, in 
which a membrane separation treatment tank is 
made to move treated water from an aerobic 
waste water treatment tank in case of ejecting 
treated water in a membrane separation 
treatment tank. 

The treated water which performs a membrane 
separation process by one and is equivalent to 
the volume of a membrane separation 
treatment tank is ejected out of the group. 
After making reduce the liquid level of an 
activated sludge treatment tank by this, treated 
water which remains in a membrane separation 
treatment tank is ejected. 

The ejected treated water is moved to an 
aerobic waste water treatment tank. 



[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention concerns on the cleaning method 
of the immersion type separation membrane 
used in the aerobic waste water treatment 
installation like an activated sludge treatment. 

It is applicable for purification, such as the 
waste water, the drainage, the sewage, etc. 
containing BOD (biological oxygen 
consumption) substance generated through 
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various kinds of industries or a daily life. 

If such a field is specifically shown, the food 
stuff industry, the drug industry, the steel 
industry, the chemical industries, etc. including 
the above-mentioned sewage or the life waste 
water of human waste can be mentioned. 

In many field, it is useable. 
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[PRIOR ART] 

Since to treat BOD substance in a waste water, 
the aerobic waste water treatment installation 
which uses an activated sludge is used 
abundantly. 

By this method, the microorganisms in an 
activated sludge carry out the biological 
oxidation of the BOD substance, and 
decompose into carbon dioxide or water. 

Moreover BOD substance etc. is received 
inside of the body, and it increases. 

Then, purification of a waste water is attained 
by separating a surplus sludge. 

In an activated sludge treatment, operation of 
the solid-liquid separation for separating a 
surplus sludge as mentioned above is essential, 
and is the situation that the settling tank has 
prevailed most the place so far. 

[0003] 

By technical advance of a separation 
membrane, the membrane separation 
apparatus which uses a film has come to be 
utilized instead of a settling tank in recent years. 

Thus, the some proposal is made about the 
method of combining an activated sludge 
treatment and a separation membrane. 

A membrane separation part is provided to 
the outside of an activated sludge treatment 
tank. 

For example, when the tubular shape film 
which water which treated water passes 
through inside and was purified outside as a 
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separation membrane permeates is used, Since 
to avoid a membranous occlusion, it must be 
pipe interior and a liquid must be made to 
circulate at high speed. And, for the reason, the 
power expense of a pump is taken, and it is 
unsuitable to the installation of large-size. 



[0004] 

Since to solve this, the separation membrane of 
a hollow fibre membrane or a flat film is 
immersed in an activated sludge treatment tank. 

The immersion type membrane separation 
which provides a diffuser to the bottom of it is 
proposed. 

The inside of a separation membrane is 
maintained at a decompression by utilizing a 
water head difference and a pump in an 
immersion type membrane separation. Water 
permeates sludge and BOD substance inside a 
membranous outer side still under a remaining 
outside, and it is collected and it becomes a 
treated water. 

It ejects or recycles. 
Thus an immersion type membrane separation 
performs a membrane separation with a low 
energy with the water head difference based on 
the depth of water in the immersion tank which 
immersed the separation membrane, and the 
suction force of a pump. 

The water-permeation can be obtained. 

In an immersion type membrane separation, 
since the stain of sludge etc. adheres to the 
outer side of a separation membrane, when 
leaving it with this, there is a possibility that the 
function as a film will reduce and it may result in 
an occlusion. 

However, when air is sent into the diffuser 
installed under the separation membrane and a 
moderate gas-liquid interstratification style is 
made to generate, a liquid will be confused by 
the upflow. Moreover, when the film element 
itself vibrates, the stain of adhering sludge etc. 
is removed and the surface of a separation 
membrane maintains at a cleaning. This is an 
average. 

In addition, by adopting an intermittent stop of 
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a membrane separation apparatus, the 
circulation flow of a film periphery, etc., it 
devises so that operation time may be 
lengthened. 

[0005] 

However, since a membranous property 
reduces in order that a deposit may enter even 
the inside of the film of an immersion type 
membrane separation apparatus, when carrying 
out fixed period passage, since to recover the 
property of a separation membrane, 
membranous cleaning is needed in such a 
case. 

Conventionally, the membrane separation 
part immersed in the activated sludge treatment 
tank is lifted using a crane, a chain block, etc., 
and is moved and immersed in the chemical 
solution washing tank prepared separately, and 
a film is cleaned. 

Or, a membrane module is removed partially 
and the method of cleaning separately is 
implemented. 

That it should be made in the present condition 
that it is the most practical lifts and removes 
with a crane the membrane separation part 
immersed in the activated sludge treatment 
tank, and it exchanges for a new spare film. 

By the method of bringing the unclean 
separation membrane together in a cleaning 
factory, collecting it, and cleaning it, this is 
called service round method. 



[0006] 

Moreover, in recent years, the cleaning 
methods (Unexamined Japanese Patent No. 9- 
75689 gazette, Unexamined Japanese Patent 
No. 10-66844 gazette, etc.) which sets an 
immersion type membrane separation 
apparatus into condition as it is, and pour a 
chemical solution from the filtrate side of a 
separation membrane module, without making 
a separation membrane module move as 
mentioned above are proposed. The in-line 
cleaning method is called. 
However, in the cleaning method by above- 
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mentioned backwashing which pours a 
chemical solution from the filtrate side of a 
separation membrane module that small 
amount is sufficient as the amount of the 
membranous chemical solution for cleaning 
used, deviation is in the formation level of the 
deposit to a film. Therefore, there was much 
chemical solution exudation from the part not 
occluded when a membranous deposit is few, 
and cleaning of a uniform film was difficult. 
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[0007] 

On the other hand, the processed liquid in an 
activated sludge treatment tank is ejected, while 
setting an immersion type membrane 
separation apparatus into condition as it is 
without making the separation membrane 
immersed in the activated sludge treatment tank 
move. 

Chemical solution cleaning of a separation 
membrane is performed by filling a chemical 
solution instead of this. This is also considered. 
However, compared with the magnitude of a 
separation membrane module, since the 
capacity of a treatment tank is quite big as 
described by Unexamined Japanese Patent 9- 
75689 gazette, a lot of chemical solutions will 
be required and it is not practical. 

The height at the time of actually regarding as 
a unit including a separation membrane module 
and the diffuser currently installed under it in the 
conventional case is 2m or less. 

Since the large space between separation 
membrane units was also taken, the volume 
ratio of the separation membrane unit and the 
capacity of a treatment tank was several 10 
times. 

It is considered that this is because there was 
a possibility that a cleaning effect might reduce 
since the air bubble from a diffuser became 
large when height of a separation membrane 
unit was made high. 
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[The objective of invention] 

This invention provides the method cleaned in 
the condition as it is, without making a 
separation membrane move with the aerobic 
waste water treatment installation like an 
activated sludge treatment in an installation 
which immersed the separation membrane 
apparatus. 

The cleaning method of an efficient 
immersion film made to recover the penetrating 
power of a separation membrane is intended. 

Moreover, property recovery of a separation 
membrane is not made partial. 

It is making as a uniformly recoverable 
method. 

The other objective of this invention enables it 
to install the separation membrane in an 
aerobic waste water treatment installation which 
separates a treated water from sludge using an 
immersion film, with high density. 

In such a case it is setting as the cleaning 
method of an applicable immersion film. 

Furthermore, the cleaning method of the 
immersion film which can be corresponded 
when not only installing an installation newly in 
view of the present condition that the aerobic 
waste water treatment installation like an 
activated sludge treatment has prevailed widely, 
but converting it using the existing installation is 
provided. 



[0 0 0 91 
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[WttHMIW [SOLUTION OF THE INVENTION] 

*»t«tt mmm*m\,*xmm This invention provides the membrane 

f?J2l5SEixtti£5 separation treatment tank which installs a 

separation membrane unit apart from an 

fc&mWtffilz&^X , ffnttK aerobjc waste water treatment tank, in an 

Tk^Stf t liS'J = y aerobic waste water treatment installation which 
h *W(.W.-$ 'SIKftHt&Ste separates a treated water from sludge using an 

It, ^^llg^^ti/'c^'a f-x ft immersion film. 

\a-=- y h£KSLfc-?:£>£ When a separation membrane gets dirty 
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soiled, treated water in an above-mentioned 
membrane separation treatment tank is ejected 
in the condition of installing the separation 
membrane unit. Subsequently, the chemical 
solution containing an oxidizing agent is 
introduced by 10 -fold quantity or less of the 
volume of a separation membrane unit in a 
membrane separation treatment tank, and a 
separation membrane is immersed. The 
penetrating power of a separation membrane is 
recovered by ejecting a chemical solution after 
predetermined time passage. 

It is the cleaning method of the immersion film 
characterized by the above-mentioned. 

Furthermore, it is the cleaning method of the 
immersion film which was made to neutralise 
the oxidizing agent of a chemical solution using 
reducer. 

It is in the condition which immersed the 
separation membrane to the chemical solution 
in case of cleaning of an above-mentioned 
immersion film, and it is preferable to stir a 
chemical solution. 
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[Embodiment] 

Since to conquer the problem in the in this 
invention above PRIOR ARTs, various study is 
performed. 

The method that membranous cleaning can 
be performed in the condition of installing the 
separation membrane in a tank is developed. 

Since to make an installation compact and to 
carry out effectiveness activity of the site in this 
invention while increasing the efficiency of the 
membrane separation process in an aerobic 
waste water treatment installation, the 
membrane separation treatment tank which 
installed the separation membrane unit apart 
from the aerobic waste water treatment tank is 
provided. 

The volume of this membrane separation 
treatment tank is decreased as much as 
possible, and a separation membrane unit is 
installed as with high density as possible. 
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By installing a separation membrane with high 
density as mentioned above, the amount of 
transfers of a liquid can be decreased in case of 
the washing process of a membrane separation 
treatment tank. Furthermore, the amount of the 
membranous chemical solution for cleaning 
used is few, and was made to end. 

[0011] 

The cleaning method of the immersion film of 
this invention is explained on the basis of a 
drawing. 

Figure 1 shows an example of the aerobic 
waste water treatment installation used with this 
invention. 

(circled-1 )~(circled-4) in a figure is an 
activated sludge treatment tank. The 
communicating of the activated sludge 
treatment tank (circled-1 Hcircled-4) is carried 
out. 

The apparatus for an aeration is installed by 
the bottom part. 

(circled-5) is the membrane separation 
treatment tank which installed the separation 
membrane unit. 

The activated sludge treatment tank and the 
membrane separation treatment tank (circled-5) 
are divided by the partition. 

However, besides the time of cleaning of an 
immersion film, the treated water of an activated 
sludge treatment tank exceeds the upper part of 
a partition, and flows into a membrane 
separation treatment tank (circled-5). 

It seems that the separation membrane 
apparatus currently installed by the membrane 
separation treatment tank (circled-5) of Figure 1 
is shown, for example, in Figure 2. 

The required number of the separation 
membrane module 4 which a majority of 
membrane filter elements of a hollow fibre 
membrane or a flat film were collected, and was 
fixed to the support frame are combined. 

As it circumscribes to the separation 
membrane module 4, the shell 5 is provided to 
the circumference. 

The diffusers 3, such as an aeration pipe, are 
installed underneath the separation membrane 
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module 4. 

In a vibration of disorder and the film of a 
liquid arising by the supply air from there, a 
gas-liquid interstratification style is generated 
inside a shell 5, and it becomes a circulation 
flow. 

Adherence of the stain to a separation 
membrane is prevented. 

The container which accommodates a 
separation membrane element may be the 
form of a net with large vent size so that the 
jamming of sludge etc. may not be produced, 
without interfering with the flow of a liquid and 
the penetrant with only of the frame which fixes 
a film element may be fine. 

There should just be strength and corrosion 
resistance in material. 

Plastics are sufficient even if it is metal. 

[0012] 

Since to increase the efficiency of a membrane 
separation process in this invention, a 
membrane separation treatment tank is 
provided apart from an aerobic waste water 
treatment tank. 

It is made to install the separation membrane 
unit 2 in it. 

It is made to install a separation membrane 
with high density. 

As shown in Figure 2, multiple membrane 
modules 4 are combined, and the one unit is 
shown including the diffuser 3 of the lower part, 
and the shell 5 provided so that their 
circumference may be surrounded. 

Depending on necessity, multiple is arranged 
in a membrane separation treatment tank, and 
a unit is installed to it. 

As for the volume of a membrane separation 
treatment tank, it is preferable to make it as 
small as possible to the volume of a separation 
membrane unit and to make it small. 
Since to decrease the amount of transfers of the 
liquid in the case of membranous cleaning, and 
the quantity of the chemical solution to use, the 
volume of a membrane separation treatment 
tank is made small. 

While utilizing effectively the water head 
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difference based on depth of water, Since to 
configure many separation membrane as much 
as possible, it is preferable to install it to a 
vertical direction, as a separation membrane 
module is piled up. As for a membrane 
separation treatment tank, it is preferable to 
carry out to more than liquid depth 3m at least. 

[0013] 

In a membrane separation treatment tank, in 
separating a treated water from sludge, as 
shown in Figure 3, a gas-liquid interstratification 
style is generated with air from a diffuser, and it 
raises the inside of a separation membrane 
unit. 

A liquid flow is reversed in the unit upper part. 

By descending between the outer side of a 
unit, or units, the circulating flow in the inner 
side and the outer side of a separation 
membrane unit is formed. 

Since to prevent the stain of a separation 
membrane, the formation of a smooth 
circulating flow is essential. 
However, when installing a separation 
membrane unit not much with high density in a 
membrane separation treatment tank, a 
circulating flow will be inhibited on the contrary. 

Since the stain of a film may be encouraged, 
it is preferable that the top view total area of a 
separation membrane unit limits by 1/2 of the 
top view total area of a membrane separation 
treatment tank as a standard. 

The magnitude of a membrane separation 
treatment tank is decided based on process 
conditions, an installation place, etc. 

However, when separating a treated water 
from sludge, as shown in Figure 3, Since to 
make a circulating flow form in a tank, the liquid 
space for immersing the installed separation 
membrane unit, a liquid flow reversing and 
descending in the unit upper part further, and a 
liquid flowing smoothly is necessary. Therefore, 
the volume which could immerse the separation 
membrane unit at least and included the liquid 
space where a circulating flow suitable in a tank 
is formed in the upper part is necessary. 

Since to make cleaning of an immersion film 
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efficiently and economical in this invention, it is 
made moreover, to decrease the amount of the 
chemical solution used in the case of cleaning 
as much as possible. 

The quantity which the quantity of the 
chemical solution introduced in a membrane 
separation treatment tank in the case of 
chemical solution cleaning of an immersion film 
immerses a separation membrane unit at least 
is necessary. 

However, since a separation membrane is 
installed with high density in this invention, it is 
10 or less times of the sum of the volume of a 
separation membrane unit. 

Preferably, it becomes 5 or less times more 
preferable 8 or less times. 

[0014] 

The separation membrane unit 2 has connected 
with a pump P-1 in the case of an activated 
sludge treatment. 

The inside of a separation membrane is 
maintained at a decompression, and water is 
permeated inside a membranous outer side and 
turns into a treated water. 

In the actual running, since to decrease 
adherence of a stain not only on the aeration by 
air but a film, Accelerating peeling of sludge is 
made by running a pump P-1 intermittently and 
integrating a short-time stop. 

On the other hand, sludge which 
concentrates in a membrane separation 
treatment tank (circled-5) goes through a pump 
P-3, and is returned to an activated sludge 
treatment tank. 

In addition, the ejection of a surplus sludge 
operates and performs a valve 6 depending on 
necessity. 

Moreover, it may be made to extract from the 
middle of the return pipeline which goes through 
a pump P-3. 

However, in order that the property of a 
separation membrane may reduce gradually by 
adherence of a stain with passage of a time, the 
pump currently sucking comes to show an fixed 
pressure. 

Moreover, when passing fixed time, it is made 
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to clean the separation membrane immersed. 

When the level of the stain of a separation 
membrane is light, the water level in a simple 
cleaning method, for example, membrane 
separation treatment tank, is lowered, and 
pressure water is injected. 

Moreover, it applies to the above-mentioned 
in-line cleaning method correspondingly. 

Since it recovers, the level which has a 
membranous property by pouring a wash water 
and a chemical solution from the inner side of a 
separation membrane adopts these methods in 
many cases. 

However, in these simple cleaning, since 
recovery of membranous ability is not 
performed completely, it is necessary to apply a 
certain amount of period the cleaning method of 
this invention, and to attempt property recovery 
of a film. 
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[0015] 

Cleaning operation of the immersion film in the 
membrane separation treatment tank (circled-5) 
of this invention is performed in the following 
procedures. 

Supply of the treated water (raw water) 1 to an 
activated sludge treatment tank is stopped 
initially. From an activated sludge treatment 
tank (circled-4), a pump P-2 is made to operate 
to a membrane separation treatment tank 
(circled-5), and treated water is moved. 

A pump P-1 is in the condition of working, and 
if the treated water of the almost same volume 
as a membrane separation treatment tank 
(circled-5) is made to eject, it will also suspend 
a pump P-1 in the meantime. 

That is, as an activated sludge treatment tank 
(circled-1) - (circled-4) liquid level showed with 
the dotted line in Figure 1 by this operation, it 
reduces by the membrane separation treatment 
tank (circled-5) and the same volume. 
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[0016] 

Next, the treated water whole quantity in a 
membrane separation treatment tank (circled-5) 
is moved to an activated sludge treatment tank 
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using a pump P-3. 

After emptying a membrane separation 
treatment tank (circled-5), after washing in 
water depending on necessity, the chemical 
solution containing an oxidizing agent is 
introduced into a membrane separation 
treatment tank (circled-5), and a separation 
membrane is immersed. 

As an oxidizing agent, it is preferable to use 
sodium hypochlorite, ozone, and the thing is 
effective for carrying out the oxidative 
degradation of the organic substance which is 
forming the stain of films, such as a hydrogen 
peroxide. 

Use of sodium hypochlorite is this preferable 
thing among them. 

Moreover, since cleaning may be able to 
perform effectively, in such a case, the direction 
which made alkaline the liquid at the time of 
making an oxidizing agent act may add a small 
amount of alkali. 

After introducing the chemical solution 
containing an oxidizing agent to a membrane 
separation treatment tank (circled-5), when 
making the short-time pump P-1 operate 
extremely, a chemical solution will enter even 
the inside of a separation membrane. 

Since the film under immersion can be 
cleaned efficiently, such operation may be 
adopted. 

A separation membrane is immersed, and 
after predetermined time passage, from a 
membrane separation treatment tank (circled- 
5), a valve 6 is opened and an used chemical 
solution is ejected. 

As an immersion time by the chemical 
solution of a separation membrane, it is based 
also on the stain of a membranous purpose of 
use, a working condition, and a film, or the level 
of an occlusion. 

However, it may be about 48 hours from 
several hours. 

It is preferable to work a diffuser 3 and to 
make the chemical solution in a tank move 
slowly in an immersion. 

A membrane separation treatment tank 
(circled-5) and the space only for the same 
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volume are prepared for an activated sludge 
treatment tank as mentioned above. 

Since it can be performed by simple 
operation, without the method of moving the 
treated water from a membrane separation 
treatment tank (circled-5) providing a special 
installation and an apparatus, it is a preferable 
method. 

However, if there are a settling tank and an 
acceptor of large-size in addition to this, 
naturally, they may be utilized for the temporary 
retaining of treated water. 

It does not necessarily deviate from the 
meaning of this invention. 

[0017] 

Since it is preferable to make harmlessness by 
the time it ejects out of the group, it is possible 
for the oxidizing agent of an used chemical 
solution to eject, after neutralising an oxidizing 
agent within a membrane separation treatment 
tank (circled-5) using reducer. 

After ejecting from a membrane separation 
treatment tank (circled-5), an oxidizing agent 
may be neutralised by reducer. 

Reducer can neutralize the used oxidizing 
agent. 

What is sufficient is just not to require a 
special process in case of an ejection. 

What is sufficient is just to use sodium 
thiosulfate, sodium sulfite, etc. 

Moreover, when using an alkali with an 
oxidizing agent previously, it is preferable to 
also neutralise and eject this with a sulfuric acid 
etc. 

After carrying out the backwashing by water of a 
membrane separation treatment tank (circled-5) 
or the separation membrane depending on 
necessity after that, supply to an activated 
sludge treatment tank is started treated water 
(raw water) 1 . 
The activated sludge running is restarted. 

[0018] 

Alteration various as foundations is possible in 
the cleaning method of the immersion film of 
above-mentioned this invention. 
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For example, two sets are illustrated as a 
membrane separation apparatus installed by 
the membrane separation treatment tank 
(circled-5) of Figure 1 . 

However, the membrane separation 
treatment tank (circled-5) is divided further. 
While making one clean, it is also possible to 
work one side's membrane separation 
apparatus and to perform a continuous 
operation. 

Moreover, as shown in Figure 4, a membrane 
separation treatment tank (circled-5) is provided 
to an activated sludge treatment tank and a 
separated position. 

It may be made to make a liquid move both 
between using a pump etc. 

In addition, even when it is in the case of 
Figure 4, as cleaning operation of this invention, 
it is basically the same as that of a previous 
procedure. 
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[Example] 

Example 1 

The installation of the activated sludge 
treatment of the composition of Figure 1 is 
used. 

The process by 1500m3/days of treated 
water was performed. 

It is BOD value of 1400 ppm of treated water 
(raw water) made to be set to 11 ppm as a BOD 
of a treated water. 

It ran in volume load 0.7kgBOD/m 3 days in 
MLSS1 0,000 ppm at the membrane separation 
treatment tank (circled-5). 

The hollow fibre membrane module which 
accommodated in the container the hollow fibre 
membrane element which fixed the edge part of 
a hollow fibre membrane filter to the retainer is 
prepared. These four hollow fibre membrane 
modules were combined, and the separation 
membrane unit which distributed the aeration 
pipe 3 in the lower part as shown in Figure 2 
has been configured. 

As an immersion type separation membrane 
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apparatus, 30 above-mentioned separation 
membrane units were installed, and the volume 
of a membrane separation treatment tank 
(circled-5) was set to 200 m3. 

In addition, the throughput per above- 
mentioned separation membrane unit is 50m3 
/day. 

The volume of 1 unit is 2.4m3 (unit height of 
3.5m), and is 72 m3 in 30 sets. 

The running of an activated sludge treatment 
is started and that whose suction pressure of a 
pump P-1 was about 3m at the beginning shows 
7m 6 months after. 

Since the throughput of a separation 
membrane apparatus reduced to 45m3 /day 
from 50m3 /day, the immersion film was 
cleaned. 

Supply of the treated water (raw water) 1 to 
an activated sludge treatment tank was stopped 
initially. 

Then, from an activated sludge treatment 
tank (circled-4), a pump P-2 is made to operate 
to a membrane separation treatment tank 
(circled-5), treated water is moved, and a pump 
P-1 is also worked in the meantime. 

The treated water of the almost same volume 
as a membrane separation treatment tank 
(circled-5) is made to eject 

When only the part of the same volume 
reduces almost an activated sludge treatment 
tank (circled-1) - (circled-4) liquid level with a 
membrane separation treatment tank (circled- 
5), a pump P-1 will be suspended. 
Next, the treated water which has remained in 
the membrane separation treatment tank 
(circled-5) using the pump P-3 is moved to an 
activated sludge treatment tank. 
Furthermore it is failed to wash adherence 
sludge with jet water. 

After going through a pump P-3, moving the 
cleaning waste water to an activated sludge 
treatment tank and emptying a membrane 
separation treatment tank (circled-5), water is 
introduced into a membrane separation 
treatment tank (circled-5). 
A chemical agent is thrown in so that it may 
become 1000 ppm of sodium hypochlorite, and 
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2% concentration of sodium hydroxide. 

The entire amount of chemical solutions was 
about set to 170 m3. 

The short-time pump P-1 is made to operate 
extremely, where a chemical solution is filled. 

The inside of a separation membrane carried 
out permeation of the chemical solution. 

A small amount of air is sent in from a diffuser 
3 after that, and the chemical solution in a 
membrane separation treatment tank (circled-5) 
is made to move slowly. 

The separation membrane apparatus was 
immersed for 24 hours in the condition as it is. 

Then, after having put sodium thiosulfate and 
the sulfuric acid and having neutralised as an 
oxidizing agent and reducer for an equivalent to 
the membrane separation treatment tank 
(circled-5), the valve 6 was operated and the 
liquid in a tank was ejected. 

A backwashing by water is not carried out 
after that. 

Treated water (raw water) 1 was supplied to 
the activated sludge treatment tank, and the 
activated sludge running was restarted. 

The suction pressure of the pump P-1 after a 
running restart was recovered to 3m grades, 
and the throughput of a separation membrane 
apparatus also became approximately 
49m3/day. 

[0020] 

Example 2 

The installation of the activated sludge 
treatment of the composition of Figure 1 is 
used. 

1500m 3 /day of treated water was treated. 

Treated water (raw water) and the service 
condition are the same as that of Example 1 . 
Although the hollow fibre membrane filter which 
differs in Example 1 is used, the structure 
prepares the hollow fibre membrane module 
which accommodated the similar hollow fibre 
membrane element in the container. 

These four hollow fibre membrane modules 
were combined, and the separation membrane 
unit which distributed the aeration pipe 3 in the 
lower part as shown in Figure 2 has been 
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configured. 

As an immersion type separation membrane 
apparatus, 30 above-mentioned separation 
membrane units were installed, and the volume 
of a membrane separation treatment tank 
(circled-5) was set to 200 m3. 

In addition, the throughput per above- 
mentioned separation membrane unit is 60m3 
/day. 

The volume of 1 unit is 1 .4m3 (unit height of 
2.6m). In 30 sets, it is 42 m3. 

After 6 months from starting the running of an 
activated sludge treatment, That whose 
suction pressure of a pump P-1 was 1m grades 
at the beginning shows 5m. 

Since the throughput of a separation 
membrane apparatus reduced to 50m3 /day 
from 60m3 /day, the immersion film was 
cleaned. 

Cleaning operation stopped initially supply of 
the treated water (raw water) 1 to an activated 
sludge treatment tank like the case of Example 
1. 

Then, from an activated sludge treatment 
tank (circled-4), a pump P-2 is made to operate 
to a membrane separation treatment tank 
(circled-5), treated water is moved, and a pump 
P-1 is also worked in the meantime. 

The treated water of the almost same volume 
as a membrane separation treatment tank 
(circled-5) is made to eject. 

If only the part of the same volume reduces 
almost an activated sludge treatment tank 
(circled-1) - (circled-4) liquid level with a 
membrane separation treatment tank (circled- 
5), a pump P-1 will be suspended. 
Next, the treated water which has remained in 
the membrane separation treatment tank 
(circled-5) using the pump P-3 is moved to an 
activated sludge treatment tank. 
Furthermore it is failed to wash adherence 
sludge with jet water. 

After going through a pump P-3, moving the 
cleaning waste water to an activated sludge 
treatment tank and emptying a membrane 
separation treatment tank (circled-5), water is 
introduced into a membrane separation 
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treatment tank (circled-5). 
A chemical agent is thrown in so that it may 
become 3000 ppm of sodium hypochlorite, and 
2% concentration of sodium hydroxide. 

The entire amount of chemical solutions was 
about set to 130 m3. 

The short-time pump P-1 is made to operate 
extremely, where a chemical solution is filled. 

The inside of a separation membrane carried 
out permeation of the chemical solution. 

A small amount of air is sent in from a diffuser 
3 after that, and the chemical solution in a 
membrane separation treatment tank (circled-5) 
is made to move slowly. 

The separation membrane apparatus was 
immersed for 24 hours in the condition as it is. 

Then, after having put sodium thiosulfate and 
the sulfuric acid and having neutralised as an 
oxidizing agent and reducer for an equivalent to 
the membrane separation treatment tank 
(circled-5), the valve 6 was operated and the 
liquid in a tank was ejected. 

A backwashing by water is not carried out 
after that. 

Treated water (raw water) 1 was supplied to 
the activated sludge treatment tank, and the 
activated sludge running was restarted. 

The suction pressure of the pump P-1 after a 
running restart was recovered to 1m grades, 
and the throughput of a separation membrane 
apparatus also became about 59m3 /day. 
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[EFFECT OF THE INVENTION] 

In the aerobic waste water treatment installation 
like an activated sludge treatment, this invention 
can provide the cleaning method of an efficient 
immersion film which is in condition as it is and 
is made to recover the penetrating power of a 
separation membrane, without making a 
separation membrane move with an installation 
which immersed the separation membrane 
apparatus. 

Moreover, since it cleans by immersing a 
separation membrane apparatus, a property is 
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uniformly recoverable. 

Therefore, in case of the running of an actual 
aerobic waste water treatment installation, the 
running stabilized through the long period of 
time can be maintained by using together the 
cleaning method of the other simple separation 
membrane, and the cleaning method of this 
invention. 

In this invention, the separation membrane in 
an aerobic waste water treatment installation is 
installed with high density. 

It is possible to exhibit the property of a 
hollow fibre separation membrane stably. 

Also about the place which installs the 
installation of a separation membrane in an 
aerobic waste water treatment installation which 
is another objective of this invention, When 
not only when installing an installation newly, 
but converting it using the existing installation, it 
can correspond easily. 



[BRIEF EXPLANATION OF DRAWINGS] 
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[FIGURE 1] 

It is the explanatory drawing of the aerobic 
waste water treatment installation used with this 
invention. 



[El 2] [FIGURE 2] 

ft$fc$$.a--y h (Ds&$MMX*fo 11 is tne explanatory drawing of a separation 
z. membrane unit. 



[El 3] [FIGURE 3] 

mftMtemm rt<^»#cfi£^ 11 is the explanatory drawing showing the fluid 
-fWlfflMXh <£>„ state in a membl "a n e separation treatment tank. 
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[FIGURE 4] 

iWMM&TF-tWi 11 is lne explanatory drawing showing another 
embodiment of this invention. 
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[EXPLANATION OF DRAWING] 

1 Treated water (raw water) 

2 Separation membrane unit 

3 Diffuser 

4 Separation membrane module 
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Figure 1 : Treated water 
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[FIGURE 2] 
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[FIGURE 3] 
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[FIGURE 4] 
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Figure 4(top to bottom): Treated water, Activated sludge liquid, Air, 
Activated sludge treatment tank 
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